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Executive Summary

Integration is a foundational element in digital transformation, enabling seamless connections, facilitating efficient
service flows, and supporting enterprises in achieving efficiency, security, and innovation.

The evolution of integration as a technology, from point-to-point connections to the intelligence of Al-powered
orchestration. This paper discusses the growing landscape of iPaas, APl Gateways, B2B Gateways, Managed File
Transfer (MFT), and Cloud-Native and hybrid integration, highlighting the key integration approaches that enterprises

use to redefine agility and innovation.
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The Evolution of
Integration: From
Tangled Connections

to Intelligent Automation

Digital transformation has advanced from isolated
service flows and standalone applications to the
adoption of connected intelligence. Intelligent
integration has enabled seamless data flow across
systems, partners, and geographies, while supporting
agility, compliance, and improved customer
experience.

Let's take a closer look at how integration technology
has evolved over time.

The Early Days of Chaos
with Point-to-Point
Integration

The initial phase of enterprise integration was marked
by each new application necessitating an additional
hardwired connection. Popularly remembered as
‘Spaghetti-era’, it relied on direct and point-to-point
connection for each new application. This approach
resulted in a complex web of fragile, tightly coupled
systems, where minor changes could disrupt critical
service flows.

This pain introduced the need for standardization and
reuse, paving the way for middleware discipline and
the rise of Enterprise Service Bus (ESB) architectures.




Bringing Order to Integration:
The Rise of Middleware and ESB

The introduction of middleware and ESB architectures
marked a significant turning point, emphasizing reusability.
This era brought structure and governance, with ESBs
serving as central coordinators for enterprise systems.

ESB introduced centralized routing and mediation and
replaced policy and bespoke scripts with reusable services.
Enterprises benefited from enhanced scalability, greater
flexibility, improved governance, and cost effectiveness.

While ESBs continued to play a vital role in on-prem
environments, enterprises were seen embracing cloud-
native integration platforms that offered agility and
scalability. As the cloud revolution arose, ESBs did not fade;
they transformed, taking a prominent role in a hybrid
landscape, anchoring legacy systems, while coexisting with
modern cloud solutions.




The Language of Connectivity -

API-led Integration

In parallel with phenomenal ESB and middleware
changes, the rise of APIs proved to be a gamechanger.
The rapid development of new applications was enabled
by APIs, which allowed different software components
to communicate seamlessly. Organizations began
leveraging partners and external contractors to build
on these APIs, further underscoring the need for API
Governance. To introduce API governance, a product
called API Management Gateways emerged, acting as a
control point that monitored all API traffic.

Core APl Management Gateway players such as
APIGEE, Kong, and Layer 7 launched their API
governance products, and were soon followed by
product companies such as MuleSoft, Boomi, Tibco
(which acquired Mashery), Azure, and AWS, which also
launched their respective APl Management Gateway
products. Gartner’s 2025 API Management analysis
frames APIs as the connective tissue for Al-driven
experiences.
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Introduction to Identity
Access Management (IAM) -
The Front Door Security

The adoption of APIs became a norm, and API gateways
emerged as the enforcement point. Guarding the
organization's digital landscape became a crucial
activity. Verifying user identities and controlling user
permissions were necessary to ensure that only
authorized users had access to privileged data. This led
to the definition of a new perimeter - Identity and
Access Management (IAM) - which is a formal and
indispensable part of integration architectures, now
natively embedded in APl gateways and iPaaS
platforms. IAM is the front-door security guard that
blocks malicious traffic and provides fine-grained access
control and security. Acting as a digital bouncer, IAM
manages users' entry and access to organizations'’
digital assets.
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Integration Platform as
a Service (iPaaS)

The revolution continued with the rise of Integration
Platform as a Service (iPaaS), offering speed and
flexibility for integrating applications and data
across hybrid environments. While APIs remain the
foundational technology for communication, iPaas is
a platform that orchestrates APIs and offers smart
features to enable intelligent enterprise integration.
MuleSoft, Boomi, WSO2, and SnapLogic have been
key players in the iPaaS space powered by Al, and
Tech Mahindra has been harnessing these platforms
for many of its enterprise clients. These stats show
the iPaaS market is booming, exceeding S9 billion in
2024 revenue and projected to surpass $17 billion
by 2028, driven by Al, low-code/no-code adoption,
and SaaS growth, with top vendors like Salesforce,
Oracle, Informatica, SAP, and Boomi leading, and
iPaasS remaining the largest, fastest-growing
integration segment.




The ‘Indispensable’ Role
of Data Integration

It became crucial to channelize massive and growing
amounts and ranges of enterprise data from disparate
sources so that it is extracted thoroughly, properly
cleaned, organized, stored, and made available at the
right time and place, in real time, for consumption or
further processing.

This wasn't a one-and-done event, but a continuous,
relentless process that kept evolving as business
requirements, technologies, and frameworks continued
to morph, and as terminologies such as data mining,
data lakes, and data warehouses became buzzwords.

Foundational data integration capabilities, such as ETL
(Extract-Transform-Load) and MDM (Master Data
Management), enabled enterprises to operationalize
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large-scale datasets across heterogeneous
environments and to build a unified data landscape.

ETL as a capability has enabled enterprises to extract,
transform, and move bulk data to their required
destinations. MDM, on the other hand, took charge of
ensuring that organizations consume accurate,
consistent, and unified master data. The resonant
synergy between ETL and MDM underpinned further
advancements in data analytics, governance, and
intelligent automation.

A few established key data integration products for
ETL are Informatica, IBM DataStage, iwWay, TIBCO, and
Boomi for MDM.



Enter Al - The Gamechanger

The integration story doesn’'t end with APIs and hybrid
fabrics - it's accelerating into a new era where
intelligence, automation, and adaptability define
success. Imagine service flows that design themselves,
integrations that heal without human intervention, and
platforms that predict failures before they happen.

» Generative Al for Integration Design - Auto-build
service flows from natural language prompts.

» Low-Code Platforms - Empower business users to
integrate without IT bottlenecks.

= Edge Integration - Bringing compute closer to the
source for speed and sovereignty.




Key Industry Standards

Some industry-specific integration products that are

for Data Regulation and widely in use are:

InduStry-Specrﬁc = Open Banking (MuleSoft, WSO2

Integration prod ucts Open Banking, IBM API Connect,
Apigee)

The rise of data proliferation across enterprises has Banking = Core Banking Integration with

Fintech Partners (Finacle,

exposed them to APIs and data regulation. Industries Temenos, FIS)

developed relevant standards and regulations to help
secure exposed data and keep it within the bounds of
the respective regulatory frameworks.

» Payments Integration (Visa,
Mastercard, Stripe, Razorpay)

Some of the popular industry standards - = POS Integration Platforms
Retail » E-Commerce and Marketplace
= BFSI adhered to Open Banking and GDPR standards integrations

Healthcare introduced HL7, HIPAA = Electronic Health Record (EHR)

Healthcare Integration
» Device and IOMT Integration

Hi-Tech Manufacturing observed Rosetta Net,

TM Forum was launched in telecom space. _
» |Industrial IoT and Shop-Floor

Integration
= Supply-Chain and B2B
Integrations

A revolution was seen in the integration landscape, Manufacturing
and rather than restricting itself to a technology-led
capability, integration started evolving as a business-

specific technology that was transforming individual Logistics and = Fleet and Telematics Integration
industries by introducing bespoke products. Transport * Freight and Last-mile Integration
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An Applied Perspective on Intelligent Integration

Across large enterprises, ‘integration’ is increasingly Our broader objective is to help enterprises move from
viewed as a business capability rather than a technical reactive integration models to more autonomous,
function. The focus is shifting from simply connecting predictive ones—where issues are identified early,
systems to enabling intelligence across data flows, governance is enforced by design, and change can be
APIs, and event-driven architectures. introduced without disrupting operations. This approach

combines Al-native accelerators, hybrid integration
fabrics, and low-code platforms to support scale and
long-term adaptability.

At Tech Mahindra, this eventuality is reflected in the
design and operation of intelligent integration
programs. Integration architectures are being built
with Al embedded at the core - across data pipelines,
API orchestration, and B2B ecosystems - to improve
reliability, visibility, and decision-making.

Practical applications include the use of generative Al

for schema mapping, anomaly detection in partner / o
transactions, and predictive governance. These // / =
capabilities reduce manual effort, improve traceability, ¢ /

and support real-time collaboration across hybrid
environments.
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Enterprise Case Studies: Integration in Practice

Industry / Business Integration Approach &
Region Context Challenge Capabilities

Banking - India
(Public Sector
Bank)

Large national
bank modernizing
core banking and
digital channels

Legacy point-to-
point integrations,
limited traceability,
need for scale, and
monetization

Telecommunic Regional telecom Rapid, multi-country

ations - Middle operator API rollout under
East preparing for tight timelines
high-traffic
digital demand
ahead of FIFA
World Cup
Automotive - Global Multiple legacy
Global automotive integration
manufacturer platforms across
modernizing regions; need for a
fragmented unified architecture
integration
landscape

Built a future-ready
integration backbone
using enterprise
integration and API
management platforms;
enabled hybrid
architecture across
retail and corporate
banking

Implemented cloud-
native API
management; executed
phased rollout starting
with Qatar, followed by
parallel expansion

Migrated to a
standardized
integration platform;
established a Global
Integration Center of
Excellence; enabled
hybrid and cloud-native
services

= The transaction success rate

improved from 73% to 99.9%

High-availability payments gateway
supporting 10M+ transactions per
second under 3 seconds

Enabled mobile and social banking
with zero downtime

On-time launch with no service
disruption

Successful rollout across 7
countries

Scalable API foundation for
digital services

Simplified global integration
architecture

Supported operations across North
America, Europe, Japan, and
Australia

Enabled connected car capabilities,
including voice-assisted features
and secure telematics



Al-Driven Integration
Automation:
Boomi-Based Agents

To further operationalize intelligence within integration
platforms, Al-driven agents have been introduced to
automate monitoring, governance, and optimization
tasks. These agents are designed using low-code,
prompt-driven logic and are embedded directly into
integration operations. Leading providers leverage

the Boomi integration platform as a service to enable
client-specific, situation-specific APl management,
master data management and data preparation. Other
platforms enable additional capabilities.

Key examples include:

» Execution Analytics Agent - Summarizes integration
runs to provide quick operational insights

» Audit Log Insight Agent - Tracks configuration and
flow changes to support governance and compliance

* Connection License Monitoring Agent - Optimizes
license usage and flags over-deployment risks

= Atom Health Monitor and Component Inventory
Agent - Provides real-time visibility into system
health and assets

» Feedback Analysis Agent - Applies sentiment
analysis to operational and user feedback for
continuous improvement

» Certificate Expiry and Environment Extension
Agents - Automate alerts and configuration
management to reduce manual oversight

Together, these capabilities help reduce operational
overhead while improving reliability and control across
large-scale integration environments.
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Closing Note

Transitioning from the era of point-to-point chaos to intelligent orchestration,
integration today is no longer a technical afterthought. Posed as the strategic backbone
of digital enterprises, it has been driving agility, resilience, and innovation at scale. As Al,
event-driven architectures, and hybrid fabrics converge, the question isn't whether to
integrate - it's how fast and how intelligently you can orchestrate across ecosystems.
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